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A B S T R A C T
Across the globe, electricity sectors have seen a relatively large increase in the number of installations of small
renewable energy systems, leading to an interest in the potential role of the prosumer. These prosumers (pro-
ducers and consumers of electricity) could help drive electricity sector transformation, but at present electricity
trading is associated with a lack of control and power held by consumers. Peer-to-peer trading schemes between
energy consumers are increasingly being reported in the trade press as a new way to empower consumers,
especially since the advent of blockchain, an emergent technology that could facilitate the adoption of such
schemes. Research to understand how and why electricity trading occurs has received little attention within
literature thus far. In this study we investigated the existing elements of electricity trading. A total of 16
structured interviews with domestic consumers, business consumers, domestic prosumers and business prosu-
mers were undertaken. All interviews identified ease of payment as a key theme for electricity trading (although
we note that ease may be in tension with sustainability and greater awareness of energy-related environmental
impacts). Consumer interviews also identified lack of engagement with the process of receiving energy, and cost,
as key themes. Prosumer interviews identified positive associations with power, and personal and business
image, as key themes. Therefore, it is recommended that these factors be incorporated into the user interface of
blockchain systems, to potentially increase adoption for peer-to-peer trading.
1. Introduction
In recent years, a rising number of small, distributed electricity
generators, such as micro wind turbines, photovoltaic (PV) systems and
combined heat and power (CHP) generators, have been connected to
the UK electricity grid, creating a more decentralized electricity system.
For example, UK solar PV installations amounted to 32 MW in January
2010, rising to 13,137 MW by January 2019, of which 93% of in-
stallations are sub 4 kW capacity [1] (note that data from the Depart-
ment for Business, Energy & Industrial Strategy has been criticised for
not including schemes that are unsubsidised). These distributed tech-
nologies are becoming more widely available, more cost effective
(galvanised by support mechanisms such as the Feed-in-Tariff, see
Fig. 1), and more efficient. This is allowing generation of electricity
geographically closer to the consumer, reducing transmission and dis-
tribution losses, whilst empowering the consumer. This renewable
generation, alongside technological developments in battery storage,
smart meter roll out and adoption of demand-side measures to reduce
electricity consumption, is providing the platform for a drastically
different electricity system. Global trends in distributed generation [2]
mirror that of the UK and so, to an extent, this case study can inform
consideration of blockchain technology adoption for other parts of the
world, particularly those with a deregulated electricity market. Con-
sumers could help drive electricity sector transformation through
greater involvement in electricity generation and trading, but elec-
tricity trading is associated with a lack of control and power held by
consumers. Research to understand how and why electricity trading
occurs has received little attention in existing literature.
In this different, future, electricity system, it may be that prosumers
(electricity consumers who also produce) wish to trade their energy
directly with other energy consumers in their local area. Several trials
based on this emerging model of peer-to-peer (P2P) energy trading have
taken place over recent years.
P2P electricity trading on a large scale is, in the future, increasingly
likely to rely on blockchain or distributed ledger technologies. A key
issue for use of blockchain-enabled systems is how consumers and
prosumers will adapt to using such a new trading platform. Currently,
purchasing electricity occurs in the background, requiring little thought
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on a day-to-day basis [3]. Persuading consumers and prosumers to
change from current electricity trading mechanisms could pose a
challenge and inhibit adoption of P2P trading via blockchain.
This study aimed to investigate social practices underlying current
electricity trading used by consumers and prosumers, with the goal of
identifying how blockchain user interfaces could be improved to in-
crease adoption of peer-to-peer trading. The UK is used as a case study
in this instance.
The overarching research problem was structured into two key
objectives. Firstly, we aimed to investigate social practices underlying
current electricity trading mechanisms, through structured interviews
with a small number of domestic and non-domestic consumers and
prosumers in the UK. The interview questions were structured in order
to examine the social practices underlying electricity trading. Analysis
then considered how electricity trading mechanisms were shaped by,
and formed contexts within which they were used, and how energy
demand, supply and trade were realized. Secondly, we built on our
findings to make recommendations on how the user interface of a
blockchain-enabled system could be adapted to improve adoption of
peer-to-peer electricity trading. This drew on conclusions from the
analysis and suggested how blockchain might integrate within the ex-
isting social practices identified, and how it may require new social
practices, and therefore how blockchain and P2P trading could create
change within energy trading.
A better understanding of how these everyday practices involved
with electricity trading are habitually and typically performed will
enable an improved understanding of how blockchain could be adapted
to fit within or create a change in current practices, as well as the be-
haviours and attitudes that are incorporated within these
2. Literature review
Electricity produced in a centralised system has dominated elec-
tricity supply in the UK and many other countries for much of recent
history. Centralised electricity systems have recently been subject to
critique by scholars advocating for a decentralised electricity system
[4,5]. This critique has been driven by several factors including climate
change, energy security and technological advancements.
Four main advantages of decentralised energy systems have been
noted in existing literature: the ability to produce electricity with low
carbon emissions [6-8]; the ability to reduce the need for high capital
investments for upgrades [9,10]; the ability to enable energy in-
dependence and security [2,11,12]; and the potential to enhance social
cohesion [13,14].
The implementation of distributed generation enables the formation
of microgrids at the neighbourhood scale, which Adil and Ko [15] ar-
gued disrupts the traditional vertical format of energy services from
utilities. The authors outlined several different models to organize new
utility-consumer relationships ranging from consumer control and
ownership to a public or private energy company controlling the system
remotely. However, with all these configurations, the common trend
that was acknowledged was the importance of the prosumer as a key
player, and growth in end-user’s choice and empowerment [4,16,17].
The definition of energy prosumer varies, but a general definition is;
consumers who also produce, trade, sell or store energy, associated with
electricity mainly, although sometimes also with transport and heating
[18]. Drawing on Schwartz’s [19] work, Kotilainen and Järventausta
[20] undertook an interesting study to discover motivations behind
consumer’s decisions to become prosumers, recognising a combination
of intrinsic and extrinsic factors, including environmental conscience
and financial motivations. Frey [21] drew a similar conclusion, and
suggested consumers act on environmental values, but only if cost is not
high.
Currently, in the UK, electricity produced through distributed gen-
eration can generally only be sold to a licenced supplier. However,
several articles recognised that reduction in incentives such as the feed-
in-tariff (FIT) in the UK has slowed growth of prosumer numbers, as
producing electricity becomes less economical [22,23]. Consequently,
numerous articles argued that creation of an alternative energy market,
which allows prosumers and consumers to trade with each other and
that facilitates a balance within the community of generation and
consumption, is of vital importance [23,24]. Thus far, studies in-
vestigating peer-to-peer electricity trading have largely focused on its
socio-economic impact, including Giotitsas et al. [25] who examined
the impact of electricity trading technologies on global socio-economic
structure. However, this neglected local scale impacts, investigated by
Long et al. [26], who addressed benefit to communities of P2P elec-
tricity trading being organized as a single entity, arguing this would
lead to reduction in community energy costs. Zhou et al. [27] proposed
a performance evaluation mechanism for P2P energy sharing and
highlighted the potential of such schemes in reducing energy bills and
incentivising demand response. Liu et al. [28] proposed a P2P energy
sharing scheme with demand response and dynamic pricing co-
ordinated by a central virtual entity. Spasova et al. [29] focused on
trading within microgrids with heterogeneous types of renewable en-
ergy resources. Morstyn and McCulloch [30] proposed a P2P energy
trading scheme where prosumers may have heterogeneous preferences
on their energy usage. A comprehensive review on P2P energy trading
schemes can be found in Abdella and Shuaib [31] and Zhang et al. [32].
Several trials based on the emerging model of peer-to-peer (P2P)
energy trading have taken place over recent years. For example, in the
UK, Piclo allows consumers to choose a renewable energy generator
from which to receive their energy, linking generators and consumers
[32]. In other trials, blockchain-based platforms have been used to
enable P2P energy trading schemes. In the USA, LO3 Energy developed
a microgrid where energy prosumers could trade solar energy surplus
directly with their neighbours [33]. In Australia, Power Ledger devel-
oped a local residential marketplace for electricity trading between
prosumers and consumers [34].
Blockchain is one of several digital ledger platforms that could be
used for P2P applications. It consists of a growing list of blocks (re-
cords) secured through cryptography. A block contains transaction
data, a timestamp and the cryptographic hash of the previous block,
thereby new blocks are linked to previous blocks, forming an im-
mutable record of events and their chronological order. This makes the
blockchain a distributed ledger, managed via a P2P network of com-
puters who are responsible for the validation of transactions, as op-
posed to centralised ledgers managed by a single, trusted authority
node. The blockchain was originally made for trading Bitcoin, a digital
currency, but since, this design has inspired other applications, in-
cluding P2P energy trading.
Blockchain technology has been the focus of many recent studies.
Andoni et al. [35] provided a comprehensive review of blockchain’s
Fig. 1. Cumulative installed capacity registered under the Feed-in-Tariff
scheme, UK, 2010 to 2019 [1].
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potential in various applications in the energy sector. Johnson et al.
[36] put particular emphasis on the innovation that blockchain could
bring to distributed electricity networks. Mihaylov et al. [37] were one
of the first to consider blockchain’s use in electricity markets, and fo-
cused on cryptocurrency, proposing use of NRGcoins to trade renewable
energy. Green and Newman [38] instead considered grouping com-
munities into self-sufficient citizen utilities, and argued blockchain
makes microgrids stronger, as it fosters trust between agents. Other
works gave emphasis on the network operator side and simulated P2P
local energy marketplaces with power flow simulations as seen from the
grid’s perspective [39,40]. Luo et al. [41] proposed an agent-based and
blockchain solution for trading between prosumers. Local scale impacts
of energy trading were investigated by Long et al. [26] who found
benefit to communities of peer-to-peer electricity trading when orga-
nized as a single entity, arguing this would lead to reduction in com-
munity energy costs. Park and Yong [42] investigated the business
model aspects of peer-to-peer electricity trading, and identified that
further dissemination of renewable and internet technology would be
vital. Coelho et al. [43] drew similar conclusions, outlining the im-
portance of integrating renewable technology into networks. Morstyn
and McCulloch [30] highlight the benefit of P2P for energy trading as
enabling the prosumer to have control over setting the terms of the
transaction, and delivery of the goods.
Although the potential of blockchain within electricity markets is
undeniable, prior literature also identifies a number of problems that
could act as barriers to further implementation.
To achieve consensus in a distributed blockchain network, it is
possible to create mechanisms such as Proof-of-Work [44], which have
been critiqued as being energy-intensive [45]. In addition to the en-
ergy-intensity of blockchain processes, Beck et al. [46] acknowledged
that time taken for requests to be processed presented a barrier to the
acceptance of the technology, confirmed in work by Yli-Huumo et al.
[47]. Lim et al. [48] identified breaches of security occurring in Bitcoin.
Along with these challenges is lack of knowledge about the technology.
Gao et al. [49] found that participants who did not use blockchain
claimed they were not able to do so as they lacked technical knowledge.
Swan [50] also suggested lack of experience with decentralised me-
chanisms may inhibit use of such technologies.
3. Theory
In this paper we aim to better understand how everyday practices
that can influence electricity trading by individual prosumers are ty-
pically performed. This will then enable us to reflect on how block-
chain-based P2P electricity trading could be adapted to fit within or
create a change in current practices. We therefore present a short sec-
tion on social practice theory.
A theoretical framework based on practices has developed over the
last 40 years, originating with work by Bourdieu and Giddens, with
more recent development of the theory by Schatzki, Warde, Reckwitz,
and Shove and Pantzar, a summary of which can be found in Gram-
Hanssen [51]. Social practices have been described as routinized be-
haviour “in which bodies are moved, objects are handled, subjects are
treated, things are described and the world is understood” [52]. Fur-
ther, Higginson et al. [53] describe social practice as “heterogeneous
configurations of a range of different elements including physical and
mental skills and competencies; technologies and infrastructures; and
images, ideas and meanings”.
Shove [54,55] has been particularly influential in establishing social
practice theory in relation to energy consumption, and has argued that
energy consumption is not considered a practice in itself but is com-
prised of all the different practices that involve energy consumption
(see also [53]). Shove and Walker [56] explored this further, suggesting
that norms and social meanings are shared, and therefore practices
follow common rules within a collective structure. Hargreaves [57]
drew on Shove’s work to understand practices as an integration of skills,
images and materials, which emerge and die when links between these
elements are broken, re-made and replaced, and highlighted how this
can explain the adoption of sustainable behaviour, as links between
elements are re-made in ways that are more sustainable, leading to
emergence of new practices. However, elements that constitute prac-
tices are different within different articles. For example, Gram-Hanssen
[58] presented four elements, including institutionalised knowledge,
engagements, embodied habits, and technologies. This is in contrast to
the three-element model proposed by Shove et al [59] represented in
Fig. 2. This showed there is a variety of interpretations of social practice
theory. The variety of interpretations is also argued by Smale et al. [60]
who identified several teleoaffective structures, including economy,
sustainability, comfort, autonomy and safety. They argued that prac-
tices are motivated and orientated towards a mix of these tele-
oaffectives, which vary from household to household, and suggested
these teleoaffective structures allow a more effective interpretation of
social practice theory within which emotions occupy a more important
role. Higginson et al. [53] and Southerton [61] presented an interesting
analysis of practices and their relationship to temporalities, high-
lighting the uncertainty surrounding this, with some temporalities
configuring practices. Rosa [62] acknowledged the emergence of the
24/7 society resulting in acceleration of everyday life, but proposed
that some practices shaped temporalities, consistent with Shove’s [55]
argument that practices occupy temporal locations.
Previous work has applied socio-technical approaches, including
social practice theory, to elements of energy trading or prosumer/
consumer energy behaviours. Palm [63] used semi-structured inter-
views to identify perceived barriers for Swedish households to adopting
PVs and becoming prosumers. High costs, lack of regulation, and ad-
ministrative requirements, were identified as common barriers. Simi-
larly, Inderberg et al. [64] investigated prosumer numbers and their
correlation with economic incentives, regulatory requirements, and
information practices alongside an installer market. This case study
approach identified similar trends in stages of prosumer development
across three European countries. Brown et al. [65] conducted nine
semi-structured interviews with industry representatives to investigate
the components of business models for prosumers, including a peer-to-
peer business model. They concluded that new business models for
prosumers “often involve relinquishing various forms of control over
prosumer energy systems”. Sovacool et al. [66] found, based on a sys-
tematic literature review, that the smart meter implementation pro-
gram in the UK was a barrier to the development of decentralised,
prosumer-based energy systems. Gram-Hanssen [67] used social prac-
tice theory to evaluate appliance standby consumption. The author held
in-depth interviews with ten households, and identified knowledge,
engagement, and technologies and material structure that then framed
understanding of changes in behaviour towards standby consumption.
Palm and Reindl [68] also used the elements of social practice theory -
routines, technology, meaning and knowledge - to evaluate the practice
of design of energy efficiency retrofit. They conducted thirty interviews,
Fig. 2. Three component Social Practice Theory [59].
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and found that inertia in the practice of planning and design led to
reduced efficacy of energy efficiency targets. The inertia was particu-
larly felt in the aspect of knowledge, where interviewees discounted
new knowledge or excluded certain knowledge sources. Higginson et al.
[53] argued that energy consumption was a “by-product of social
practices such as cooking, showering, driving or laundry”, and applied
the three-component model of material artefacts, conventions and
competences. Bisaga and Parikh [69] use social practice theory to ex-
plain the practices that rely on solar home systems for households in
Rwanda.
Overall, social practice theory enables a more complex analysis of
how and why practices are undertaken, and a better understanding of
how such practices can be acquired. Therefore, this was the theoretical
framework used in this study, and as such, it informed the type of
questions used in the structured interview. It is common to use methods
which enable the observation of the practice, or practices, in order to
identify the meaning, competence and material. In this case, we do not
directly observe the practices involved in electricity trading, and in-
stead our questions probe what people say and think about what they
do, targeted around the meaning, competence and material associated
with the set of practices involved. This enables us to consider and re-
flect on the potential for blockchain systems to become part of the set of
practices that comprise energy trading. However, we recognise the
limitation of this method. What people say and think about what they
do is reported outside of the practices and can be influenced by memory
and by the interviewer/interviewee dynamic. What people think about
a trading mechanism that they do not currently experience (blockchain)
is also a limiting factor of the method, since this is likely to be influ-
enced by their current meaning, competence and material in their ex-
isting set of practices. Furthermore, studying electricity trading as a
discrete set of practices, which sit within a wider group of practices
around energy use, is limited, since this “arguably prevents a con-
sideration of how, both empirically and theoretically, we might re-




Interviews were selected as the method for obtaining qualitative
data for this research. The questions aimed to extract a full description
of interviewee’s experience, asking about feelings, memories and
emotions to investigate conscious reactions to electricity trading, as
well as the situation in which electricity trading takes place. These
structured interviews and set of questions were prepared prior to each
interview, being similar for consumers and prosumers (please see
Appendix A). However, exact questions asked varied in each interview,
being tailored to the specific resident or business. This type of data
collection method was chosen because it allowed more complex re-
search questions to be discussed, which was important for investigating
complex behaviours and attitudes [71]. It also avoided some issues of
focus group work including potential for domination by individuals
within the group, as well as pressure to reach a consensus.
We note there are limitations with interviews used for this research.
Firstly, the views given are those of the individual, which should not be
seen as wholly representative of the household (for domestic inter-
viewees) or organisation (for business interviewees). Particularly for
business interviewees, there may be some information which is ex-
cluded from the interview due to the perception of the interviewer as
being outside the organisation, and the information being commercially
sensitive or inappropriate to share. Further, the role of the interviewer
can be influential in the way that interviewees interpret and respond to
interviews. Interviews are a time-intensive method of qualitative data
collection, involving the time-consuming task of preparing the research
questions in a way that encourages the respondent to expand on certain
subjects. Structured interviews are also costly to conduct if a certain
distance had to be travelled to meet the respondent face-to-face, but by
offering a choice of interview mediums, this problem was avoided [72].
The interviews took place via phone, skype, facetime, or face-to-
face, and took between 30 and 40 min. The interviewee was given the
option as to which method was preferable, so they felt at ease.
4.2. Respondent selection
The aim was to determine the practices involved with electricity
trading mechanisms used by consumers and prosumers in the UK.
Therefore, these two groups in the UK were selected as participants.
There were no criteria for participants based on characteristics such as
age, ethnicity, or gender, but participants were split into four cate-
gories: domestic consumers (DC), domestic prosumers (DP), business
consumers (BC) and business prosumers (BP). The number of re-
spondents in each category was not fixed, but instead determined by
information gathered in each interview. When pattern analysis was no
longer changing, no more interviewees were selected in this category.
Sixteen interviews were conducted, comprising of six domestic con-
sumers, two business consumers, three domestic prosumers and five
business prosumers. A brief description of these interviewees is pro-
vided in Appendix B.
The qualitative nature of data collection resulted in a smaller
sample to allow more time with each respondent, to gather more in-
depth information. This approach also required selection of respondents
based on certain characteristics (consumer, prosumer, domestic, non-
domestic) to best inform research [73]. This required a non-random
approach to sampling participants, and therefore purposive sampling
was selected. Gatekeepers were used to identify suitable residents or
businesses in a community or group to contact, who had renewable
technologies, or consumed energy, and were either able to provide
contact details of these potential respondents or inform of a suitable
way to contact them[73]. Snowball sampling was used to identify fur-
ther respondents who met the criteria and were recommended by
previous respondents as being suitable to contact. This method of
sampling meant the respondent was linked to a trusted person, im-
proving openness and cooperation [74]. Newcastle University ethics
procedures were followed; informed consent was obtained prior to in-
terview, interviewees could choose not to respond to questions at any
time and withdraw from the study if they wished, and data arising from
interviewees was anonymised. Interviewees are referred to in the study
as 1–16, and the category to which they belong is shown in Table 1.
4.3. Processing of interviews
Each interview was recorded on a Dictaphone and then was tran-
scribed onto a Microsoft Word document. Transcribed documents were
processed for word frequencies, which were then analysed to identify
frequent words that provided an insight into the individual’s experi-
ence. Word frequency was also identified for each group. The context
within which frequent words were used, by members of the same group,
was then analysed to identify similarities and differences within the
group. Analysis of the context of frequent words for individuals and
groups gave rise to identified themes. Themes were then analysed to
discover those arising only in specific groups, or those present in all
groups.
5. Results
This section presents findings from interviews undertaken. Sixteen
interviews were conducted, comprising of six domestic consumers, two
business consumers, three domestic prosumers and five business pro-
sumers.
For each interviewee, a list of key words of interest were derived. By
comparing key words across groups of interviewees, patterns were
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determined of common key words:
• across all categories of interviewees,
• across both categories of business interviewees,
• across both categories of consumer interviewees,
• across both categories of prosumer interviewees, and
• across multiple respondents within the individual categories of do-
mestic consumer (DC), business consumer (BC), domestic prosumer
(DP) and business prosumer (BP).
Patterns of key words are in Table 1 and are colour coded.
5.1. Domestic consumer (DC)
For DCs only, ‘Easy’, ‘Pay’, and ‘Process’ featured prominently
among the key words used. This suggested that DCs valued the ease of
the process of electricity trading. Secondly, there was emphasis placed
on the action of paying, suggesting this was the practice most associated
with electricity trading by DCs. However, although price was identified
as important, switching was not amongst the key words for any of the
DC respondents.
5.2. Business consumer (BC)
Table 1 displays one frequently sited word featured in the key word
list of only BCs, ‘Deals’. This occurred in both interviews undertaken.
This suggested that BCs were more aware (than DCs) that they had
other options in terms of price.
5.3. Domestic prosumer (DP)
Three common key words only featured in key word lists of DPs.
These were ‘Power’, ‘Receive’, and ‘Scale’, which were all featured in at
least two of the three DP key word lists. The use of ‘Power’ as well as
‘Electricity’ (featuring in all three key word lists), suggested that DPs
were knowledgeable about electricity and power, and the difference
between them through use of precise terms, which contrasted to con-
sumers who only referred to ‘Energy’ when talking about electricity
trading. The frequent use of ‘Receive’ also highlighted how the elec-
tricity trading mechanism used by prosumers, differed to consumers, as
the action of receiving in return was important. ‘Scale’ was of im-
portance to DPs as a factor that might influence likelihood of trading
with others locally.
5.4. Business prosumer (BP)
Table 1 shows there are four frequently mentioned key words fea-
tured in the key word lists of BPs: ‘System’, ‘Investment’, ‘Building’ and
‘Demand’. This suggested business prosumers used a more complex
system to trade electricity, which included contracts, investment,
management and matching demand, which is unnecessary for DCs and
less complex for BCs and DPs. Finally, it is worth highlighting that
‘Contract’, ‘Investment’ and ‘Demand’ did not appear on the key word
list of respondent BP 15, which was a notably smaller company. This
could suggest that the bigger the company, the more complicated the
process of electricity trading.
What follows are summaries of the interview responses, based on
key areas of questioning, which are shown in the headings. Firstly, the
interviews of domestic consumers (DCs) and business consumers (BCs)
are presented, followed by interviews of domestic prosumers (DPs) and
business prosumers (BPs). Where information is specific to a particular
interviewee, they are referred to as DC1-DC6 for domestic customers,
BC7-8 for business customers, DP9-11 for domestic prosumers and
BP12-16 for business prosumers (as per Table 1).
5.5. Domestic consumers (DC)
5.5.1. How the supplier is chosen
The use of comparison websites was a common theme identified for
almost all domestic consumers in the process to choose a supplier. DC 1
used Compare the Market, DC 2 used You Switch, DC 4 used Go
Compare, DC 5 used Money Supermarket, and DC 6 used a ‘money
saving website’. They expressed the view that these sites were trust-
worthy because many people used them, and were easy to use.
“It was a fairly easy process, Go Compare is great for that sort of thing,
because they assist you, and you can trust them because so many other
people use them. It cuts down the time it would take to search yourself. And
also I wouldn’t be able to trust what the suppliers say on their websites be-
cause they’re selling themselves, whereas having a third party means you get
an experienced outside opinion.” (DC4)
Table 1
Key word similarities and contrasts between groups.
High frequency words
Domestic Consumers (DC)
DC 1 Supplier Renewable Future Pay Service Costs Student Bill Debt
DC 2 Energy Know Supplier Care Guess Bill Pay Easy Local
DC 3 Energy Supplier Local Expensive Know Easy Relationship Price Tariff
DC 4 Energy Meter Easy Compare Trust Time Local Process Know
DC 5 Energy Supplier Rewarding Easy Price Direct Important Know Process
DC 6 Energy Supplier Community Local Price Annual Renewable Pay Process
Business Consumers (BC)
BC 7 Energy Supplier Research Community Price Deals Consortium Time Local
BC 8 Energy Supplier Local Contract Entitled Deals Price Benefit Involved
Domestic Prosumers (DP)
DP 9 Energy Export Electricity Power Time Grid Produce Money Scale
DP 10 Energy Electricity Understand Power Export Capital Time Produce Receive
DP 11 Electricity Energy Produce Know Feed-in-tariff Reduce Receive Costs Scale
Business Prosumers (BP)
BP 12 Energy Building Investment Contract Renewable Bill System Money New
BP 13 Energy Contract Building Electricity System Investment Policy Reduce Projects
BP 14 Energy Feed-in-tariff Lighting Consumption Behavioural Generation Contract Renewable Demand
BP 15 Energy Time System Automatic Export Costs Sell Produce Capital
BP 16 Residents Scheme Funded Device Collective Service Switching Demand District
KEY All Consumer Prosumer Business
DC BC DP BP
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The only instance where these sites were not used were when DC 2
first moved into a rented property and used a rolling contract, unaware
that they were paying more than they could be, and DC 3, who was
retired, who was recommended a supplier by a friend. All those using
the sites prioritized price, using them to make it easier to find cheaper
deals.
The practice of switching suppliers was presumed by most re-
spondents to be time-consuming and difficult with little saving, al-
though several had not actually tried and therefore didn’t know. For
example, DC 5 presumed that switching would only result in a small
saving and only trusted one company, DC 3 thought all suppliers were
the same price and assumed it would be a hassle, and DC 2 thought the
effort would not be worth it at first and was unaware that the price
could be lower. For those that did switch, almost all used comparison
websites to make the process easier.
The reliability of suppliers was identified as important by those
respondents that had experienced problems with supplier reliability
previously. DC 1 had been with a supplier whose customer service they
felt was bad and bills came irregularly and DC 6′s supplier increased the
price without notice.
“Well, I am currently having major problems with my energy supplier as
having renewed my annual contract at the price they quoted, the price in-
creased by over 30% within 6 weeks. This was too late to withdraw from the
agreement without a £90 penalty fee. So now I don’t think this is fair,
whereas I did before.” (DC6)
This led to a change in approach, in that these interviewees reported
they spent more time reading reviews of suppliers before committing.
Those interviewees who were renting and had a short-term contract,
stated they were more willing to use suppliers they had never heard of,
such as DC 2 and DC 1 (before the bad experience with the supplier).
5.5.2. How electricity is paid for
All domestic customer interviewees said the process of paying for
the electricity used and setting up these payments was easy and enabled
through direct debit. This prompted some to say how this autonomy
meant they didn’t think as much about electricity usage. For example,
DC 4 was not aware of using electricity until they got a smart meter, DC
5 did not ‘think about it’ and DC 3 commented on how they ‘forget
about it’. However, DC 4 highlighted how since they got a smart meter,
they now regularly think about it, and link the costs of electricity to
activities that use it.
“Yes, very easy, it’s just direct debit straight out of my account. But that
is also not great in a way, and before I had the smart meter too, because I
just didn’t have to think about the energy I was using, it was just there, so I’d
use it, and not think about the impact that might have on the bill. Now I have
a very different attitude though.” (DC4)
Lifestyle differences and living contexts were found to result in
different reported issues with purchase choices. DC 1 and 2 for ex-
ample, indicated they cared less about reducing costs of electricity
purchase, as they were living with others and so it wasn’t purely their
choice. Installation of a smart meter was also not their choice, as they
did not own the house. They lacked full control of electricity trading.
5.5.3. Switching to renewable electricity or local electricity
When asked about interest in switching supplier in order to receive
renewable electricity, interviewees said this was almost entirely de-
pendent on price and cost. All DC interviewees said they would not use
renewables unless they were the same price as the conventional
cheapest source. Many liked the idea, but felt they could not afford it.
This was the same for local generation. There was also a lack of
knowledge by some who assumed renewables were always more highly
priced, even though they had never actually looked. DC 1, 2, 3, 4 and 5
all held knowledge of the benefits of renewables but were held back by
priorities of cost.
“Yes, I would definitely look for an environmentally friendly
supplier….It depends on the cost difference. I’m happy to pay a small
amount extra, probably up to 10% extra.” (DC5) “I didn’t actively go out
and look for renewable suppliers but that one was being advertised on, Go
Compare I think it was, and the deal sounded good, so I clicked on it and it
told me they were suppliers of renewable energy. And I thought that sounded
good to me, I mean I would say cost and price was most important to me, I
would look at that first, but I’ve always like the idea of using renewables, so I
suppose it was sort of an extra selling point, if you know what I mean.
Renewable energy is definitely the future.” (DC4)
5.5.4. Reducing costs through energy efficiency
All domestic customer interviewees said they undertook energy
saving practices, altering the way they undertook activities and all with
the priority to reduce costs. However, this only occurred if the changes
were easy and did not change routines greatly. For example, DC 4 was
willing to reduce “unnecessary” energy use, but when asked if they
would change the order of practices in the day, was unwilling to change
due to their busy lifestyle.
It was found that to start changing practices, electricity had to be-
come a conscious thought to link electricity back to costs and provide
motivation. For example, DC 3 had become more conscious of energy
usage when retiring, but since then, they felt it had become natural. DC
4 became conscious when using a smart meter. DC 6 needed to keep
costs down, but as this was part of their every day life, continually
repeated, they felt it had become easy. DC 1 and 2 had different ex-
periences, as although they both altered practices and agreed it became
natural, experience differed due to sharing a house with others. DC 1
found that as all their housemates were very conscious of reducing
costs, this made them feel they must fulfil their share of the responsi-
bility and alter practices, motivating change. DC 2 on the other hand,
felt their own alterations were futile as other residents did not alter
practices.
“…because there are five of us in the house, we all have different atti-
tudes to lots of different things, so it can be a little futile if you’re trying to
save energy and the others don’t bother, and vice versa. So X is very good, he
does things like turn off the microwave because the time light apparently uses
energy, and stuff like that, very minute details, I always turn my lights off
actually I am very good at that. I think Y probably is not so good, she doesn’t
turn her lights off and things like that…” (DC2)
Additionally, those renting (DC 1 and 2) felt it more difficult to
undertake some energy saving actions, as no alterations could be made
to the physical fabric of the house. The landlord retained the power to
alter the building infrastructure. For example, DC 1 could not install a
smart meter without the landlord’s permission.
5.5.5. Self-sufficiency and producing electricity to trade
The consensus from domestic customer interviewees was that re-
newable technologies were too expensive to install. DC 3 and DC 6 also
suggested that it would make the electricity trading process more dif-
ficult and time-consuming. However, when prompted further, this was
based on assumptions and therefore there was a lack of knowledge of
the export process of trading electricity.
“Ok and have you ever considered producing your own energy?
Why did you decide against this? No I haven’t, it’s too expensive and too
much hassle. Do you know anybody within your local community with a
renewable technology? If it were possible, would you consider trading
with them? No I don’t, and I don’t think I would consider trading with them
either it sounds much more complicated than just using a supplier.” (DC6)
5.5.6. Trading locally and use of blockchain
DC 1 and DC 3 were against trading with neighbours, both because
they felt there would be an issue of trust. DC 3 suggested there would
not be a proper, formal business relationship and that meant a neigh-
bour couldn’t be relied upon or held liable if something went wrong.
They would ‘feel bad’ about complaining to a neighbour, but not to a
business. DC 1 similarly suggested they went by the principle of ‘never
do business with friends’ as trading money would lead to arguments
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and disputes and would become too personal. Both would rather the
process of purchasing electricity was anonymous.
DC 6 would not consider trading locally because they felt it would
be too complicated. DC 2, DC 4 and DC 5 would consider it if the price
was the same and it was as easy as the current system. DC 4 liked the
idea that they would be helping local people and money was not going
to large corporations.
5.6. Business consumers
5.6.1. How the supplier is chosen
More complex systems were used to find a supplier for the business
customer interviewees, which contrasts with domestic consumers. For
example, BC 8 outsourced this process to another company (inter-
mediary) who does a price comparison, and then presents them with a
list of the best deals, as a different sort of contract is required that is
harder to find using domestic-focused comparison websites. Similarly,
BC 7 used a consortium (intermediary) to find the best deals. This
complexity and need to outsource this process, removed from the
businesses the full range of information and associated power to choose.
Therefore, renewable suppliers were not considered unless stressed by
the interviewee to their intermediary.
For BC 8, deciding between suppliers was ‘time consuming’ because
it reflected on the employee if it went wrong, so more time was spent
selecting the right supplier. However, BC 8 was also motivated to do so
because it was part of the job that they were being paid for, more so
than a domestic consumer. Reliability was considered as important by
both BC 7 and BC 8 because a loss of electricity would lead to a loss of
profits, and therefore it was more critical than for a domestic consumer.
Switching suppliers was not considered unless advised by the in-
termediary, as it was associated with effort.
“There are very good price comparison websites online [referring to
domestic use], which are free, but with the size of consumption here, we
need a different sort of contract, which is harder to find online, and suppliers
that supply in bulk. I think the businesses we use to find the best deals ac-
tually have business relationships with suppliers, which means they can offer
lower prices to their customers as a result of them recommending certain
suppliers. I see yes that makes sense. And so would you describe this as
an easy process? Have you encountered any difficulties? Difficulties, um,
no I wouldn’t say so. I mean it’s fairly easy dealing with the business who
advises us, and then setting up the contract with the supplier is fairly simple
too. The only time consuming part is having to then decide between the
suppliers, which is what I do personally. But this is part of my job, and I’m
paid to do so.” (BC8)
5.6.2. Switching to renewable electricity or local electricity
BC 8 felt pressure to consider renewables, because renewable elec-
tricity is important to customers, and therefore there exists a need to
use renewables to maintain an appealing image. However, cost and
price were most important, and if renewables are more expensive (an
assumption), they decide not to purchase renewables.
BC 8 suggested the external business would be informed if they
wanted to make renewable supply a priority and would benefit from
their expertise and knowledge of the best renewable suppliers.
Therefore, they put their trust in those with greater expertise.
“Well as a company we are very involved with environmental standards,
as we offer ISO accreditation to other businesses. That means we are very
aware of the trend that is occurring in the business world, towards becoming
green and reducing consumption and everything else that comes along with
this. So I suppose renewable electricity is important to a lot of our customers
and there is certainly a movement towards this I would say. However, as a
business we have to be very careful with costs, and particularly at this stage,
we need to cut costs wherever possible. So higher prices renewable suppliers
do not come up in the best deals that are identified by the external business.
In future if we were doing particularly well, the business might sway towards
paying slightly more for a renewable supply, but not at the moment.” (BC8)
5.6.3. Reducing costs through energy efficiency
BC 7 had invested in efficient technology to reduce costs, because of
a positive experience elsewhere. In terms of changing behaviours,
equipment was used to adapt usage to better match demand, although
only if this was easy to do and did not involve a lot of time and effort.
BC 8 suggested that altering employee’s practices in terms of electricity
only worked if you linked it to pay. When it became part of the job, they
felt they were receiving something in return. Before employees made
this link consciously BC 8 felt they did not alter practices to reduce
electricity because the increase in costs would not affect them person-
ally.
5.6.4. Self-sufficiency and producing electricity to trade
BC 7 thought self-sufficiency wouldn’t be possible due to their lo-
cation within a conservation area, but when probed further, had no
evidence or knowledge of whether this was true. BC 8 was also against
it because of the capital costs of installing, and lack of incentives as the
Feed-In-Tariff (FIT) was being withdrawn.
5.6.5. Trading locally and use of a blockchain-enabled system
BC 7 said the decision to trade locally would be made by the board
of trustees. They felt they were powerless to decide at an individual
level. This was a common problem also found in BC 8 and the BP group,
as the decisions were not just down to an individual but numerous
groups. BC 8 was concerned mostly about price, and so if local prices
were lower, this would be the deciding factor. They also pointed to-
wards ease as being important, as the system they have now is easy to
use.
“Ok, and final question, do you know of any business or residents
within the local community with solar panels? If it were possible, do
you think XXX would consider trading with them? Well yes, if it was
cheaper. It would give the business a good image and if prices are lower then
great. But not if prices are higher. And, also, it would have to be fairly hassle
free, because time is limited and changing from our easy system we have now
would have to be justified. It would have to be as easy as it is now, or more
so.“ (BC8)
5.7. Domestic prosumers
5.7.1. Motivation to become a prosumer
The main motivation reported regarding becoming a prosumer was
to become ‘green’ and reduce CO2 emissions. For example, DP 9 stated
they have a strong set of ‘green credentials’. However, they thought
financial incentives were also important, to allow a move to becoming a
prosumer to be possible with the materials available (money and land).
DP 11 specified that the FIT had made it feasible for them and was
adamant that they would not have installed generation technology
without it. However, whilst DP 9 and DP 10 stated that they would
install without financial motivations, both actually installed at the time
these financial support mechanisms became available. Access to the
resource (wind, solar) was mentioned by both DP 9 and DP 10 as im-
portant in their decision to install. DP 11 had also been motivated to
install by a friend who had expertise in combined heat and power
(CHP).
“…I liked something about the beauty of it, and the simplicity if it, and
that we knew that we were reasonably well off for wind where we are, it’s
not, it’s not the most windy place, of course, we’re not on a mountain or
anything, but we checked because they had maps, we checked what our
average speed was. I mean it was expected that we’d make a nice little return
from it, nothing crazy, but you could justify it on the basis of economics. But
I mean I had recently sold a business at that time and I think I was feeling
that because I have a strong set of green credentials really, I wanted to do
this anyway whether it even washed its face or not financially, so it was more
of an environmental drive. That has definitely been the driver for me. So
yeah, and I think it was much later that I though what else can I do, to
further be more electricity efficient. We didn’t put them on the roof because
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aesthetically that wouldn’t have been right for our house, so the next option
was to have them as a ground array.” (DP9)
5.7.2. Alteration of consumption to match supply
No interviewees reported that they altered consumption to better
match supply. DP 10 noted that they used electricity throughout the
day because of a high base load, partly due to having no access to the
gas grid. DP 11 noted that they didn’t match supply and demand as they
had supply available most of the time due to installing both solar and
wind. Both DP 9 and DP 10 mentioned scale, which meant they had
limited ability to alter consumption to match supply, as they did not
produce enough.
“And do you try and match your consumption to what you pro-
duce…I think I do but I think I do it more or less by default. Because, our
home receives solely electrical power, we don’t receive any other input into
the property, because we live on a farm and the farm is not on the gas grid.
So we would either have to have bottled gas, so in fact, we rely purely on
electricity. So we have a high base load, as we call it, which you might be
familiar about, so I think really we do use electricity every hour of the day,
so because of that I think were using by default. So I possibly export less than
some just because of that fact.” (DP10)
5.7.3. Installation of batteries to facilitate trading
DP 9 highlighted that money wasn’t available for battery storage
domestically, and stated they did not need to change the system once
they had it. DP 10 and DP 11 said the scale of their system was too small
to install batteries. DP 10 also had knowledge of batteries in their
current state and it was this knowledge that put them off using them.
“And have you ever thought of installing batteries? I have, but I
understand that it’s quite capital intense. I think on a small scale, when the
technology is not perhaps certain in terms of its performance to cost, I for
example, you know the lifespan batteries, over what period, you know, their
cycle time, all this, how many times they can cycle, whether they need to be
fully charged or fully discharged, has kind of put me off a little bit, parti-
cularly because relating to what I said earlier, I have a high base load. I
would be using more than what I would be producing anyway.” (DP10)
5.7.4. Exporting electricity
All interviewees exported to their supplier, and therefore partici-
pated in two-way electricity trading. DP 10 said they exported half of
what they generated. They also liked the fact that they used their own
electricity more than they imported, seeing themselves as self-suffi-
cient. DP 9 and DP 11 liked the automatic value of exporting in their
contractual arrangement, as it meant they did not have to think about
it. The knowledge they held of the ease of the system drew them to
install.
5.7.5. Trading locally and use of a blockchain-enabled system
Lack of knowledge of blockchain technology had different con-
trasting effects. DP 9 and DP 11 expressed distrust and unsuitability of
blockchain for their scale of operation. This contrasted with DP 10 who
was enthusiastic and asked questions, wanting to increase their
knowledge. However, all domestic prosumer interviewees mentioned
importance of money and ease.
“if I was to put my investor hat on first, to answer your question, I would
say that it sounds like something worth looking into, because why wouldn’t
you if there’s an opportunity to gain a return by doing it. But the other hat is
I’m not sure, for me personally, whether I would because I don’t think the
scale of what I do quite worth the effort involved.” (DP9)
“Well I think that’s an excellent idea. I don’t understand it although I
have heard of it. Although I didn’t catch the exact phrase that you used. Did
you say Blockscheme? Blockchain. That’s it yeah. Oh excellent ok. Yeah so
yeah I have heard of it. But Good Energy I was waiting to speak to them on
the phone, in fact, and they said while I was waiting, all these messages kept
coming through, and they said that on average people’s energy travels about
2 and a half thousand miles, I think I heard. Good Energy’s energy only
travels 4 miles, or within 4 miles. And I thought that sounds good to me,
because the way I understand it, transmission loss, so over long distances I
understand that over 10% of the power just gets lost. Is that what you un-
derstand? Yes, so if you’re trading it on a much more local scale you
won’t lose quite so much electricity. Yeah quite. So green energy being
traded locally is the ultimate scheme.” (DP10)
5.8. Business prosumers
5.8.1. Motivation to become a prosumer
A mixture of views were expressed here for BPs motivation to be-
come a prosumer. BP 12 and BP 13 installed renewables to meet targets
set by the industry, and therefore felt pressure to become a prosumer.
BP 14 installed to overcome the problem of an unreliable supply and
the nature of their consumption meant reliability was critical. BP 15
and BP 16 installed because of high electricity bills and introduction of
the FIT, which made the decision financially attractive.
“In total roughly we’ve got a thousand systems on domestic properties,
and we’ve got about 50 bigger systems on public buildings, communal blocks
and stuff like that, Civic Centre, schools, of those systems, most of them all
the power’s used on site, because the demand’s generally bigger than the size
of the roof that we have available. Um, some of them do spill into the grid
and there’s an agreement, but for the majority the power’s used on site. The
benefit of them, most of them were put in when the Feed-in-Tariff was much
higher, contracts. And are you looking to expand that? I think probably at
the moment we’ve done a thousand and 50 or so systems, we’re probably not
going to do much more in the short term because the feed in tariff has re-
duced dramatically in terms of the incentives. Costs have come up. What
we’ll do now is probably going to be done or reviewed as part of re-roofing
works, that would be the opportune times to do it, because that would be the
lower scaffolding costs. But yeah there’s still a desire if you like to do further
ones, but it’s just economics.” (BP16)
“…we’ve got the signs up so its good publicity, because normally you
can’t really shout about look how much more efficient this is compared to
what it was, because there’s nothing to show for it, but with the PV arrays
you have got something to show for it. So that’s definitely one element and
we do publicise it. But also it just makes sense, that the key sense. We get
good return on investment, about 10 years, that’s what we work towards, so
as long as its hitting those return on investment targets, then yeah we’ll keep
doing that.” (BP12)
5.8.2. Alteration of consumption to match supply
BP 12, BP 13 and BP 15 stated they would not change energy
consumption practices to better match supply, and did not see this as an
effective way of reducing usage. Reasons included time, but also the
main users of the business’s buildings (tenants, for BP 12 and BP 13) did
not own the buildings, and therefore would not personally experience
the benefits of alteration of practice. Staff showed more responsibility if
saving energy or altering consumption was made part of their job, such
as the implementation of Green Impact Teams described by BP 13. The
smaller the business, such as BP 15, the more the interviewee indicated
they had responsibility and control. BP 15 claimed the high base load
(like BP 10) reduced the need for them to undertake energy con-
sumption changes. BP 14, however, was very enthusiastic about beha-
viour change to match demand, highlighting the reduced need for fi-
nance. They exported a significant amount, so they could see that
shifting practices was more valuable to reduce costs.
“We have things like Go Green week to try and promote it but what we’ve
found is that students in particular have very limited impact on energy use
within the university. So um, best will in the world, we’re not going to get
students turning off the lights in classrooms when they leave, because they
don’t own that space. So they’re not going to do it. It’s only the student
accommodation that you can only make sure they have an impact on that.”
(BP12)
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5.8.3. Exporting electricity
BP 12 and BP 14 were the only ones who exported significant
quantities. BP 13 received no FIT and were not motivated to export. For
both BP 12 and BP 13, the scale of the organisation made the electricity
trading process more complex and therefore generation became one
component of that. It was also harder for the technology to make as
much difference in supplying demand. BP 14 was an interesting con-
trast and had managed to supply all demand during certain periods.
This could be because of the nature of the business and the criticality of
supply. Due to complexity, BP 12, BP 13, BP 14 and BP 16 brought in
other specialised parties to deal with energy trading, including for ex-
port.
“…under the current contract, we’ve actually got a sort of locational
contract. So all of the university’s energy now, from very recently, is supplied
from the new wind farm off Blyth, so it comes from the North East, and our
consumption is matched to the generation from that wind farm, and we get
the sort of, we can’t guarantee that the electrons are the same electrons that
were generated out at sea, it’s all done by a contractual instrument, you
know our consumption is matched to the consumption of that wind farm. So
that’s one aspect of energy trading, and as far as the wider energy trading
goes, we use a company called the energy consortium who are our energy
brokers and they buy our energy according to a risk management policy that
we set, and we’re in a basket essentially with lots of other universities, and
we all tell the energy consortium, this is how much energy we need, you go
away and buy it off the market and get us the best price you can.” (BP13)
5.8.4. Trading locally and use of a blockchain-enabled system
BP 12 and BP 13 were particularly enthusiastic about P2P and
blockchain-enabled systems, as investment in community initiatives
and more sustainable investments were a norm required by the in-
dustry. BP 12′s knowledge of it meant they recognised the benefits.
However, BP 13 would only be interested if costs were lower as they
would be buying not selling. For both BP 12 and BP 13, the rise of costs
acted as an incentive to change to a different electricity trading me-
chanism. BP 15 said it would only work if routines were altered to
spread out demand, due to everyone’s practices operating in the same
fixed routine. They suggested the mechanism might work if businesses
and domestic households worked together, as they have different
schedules of energy use and export. Both BP 15 and BP 16 suggested
that scale and space were limiting factors for the adoption of this me-
chanism.
“So would that be anything you’d be interested in? For us, if there
was the potential to buy off renewable schemes, I dare say yeah. If it’s
cheaper than we’re getting off the grid then yes, we’d certainly consider that.
We’d never, I can’t see any situation where we’d ever be exporting. Our
energy demand would always be too high…yeah I think it probably would be
good to do that, rather than setting up an agreement with a big company,
setting up a permanent power purchase agreement, yeah I think that it
sounds like quite a reasonable thing.” (BP12)
“The interesting thing about the model that you’re talking about is that
the university by perhaps investing some of its money in a model like that, the
extent to which it could generate additional investment in renewable energy
that otherwise wouldn’t happen. And in doing that could assist communities
to generate in that way and get all the benefits as part of that process. That’s
an interesting model. I know its talked about in the energy industry at the
impact, the impact that Blockchain might have in blocking out the likes of the
distribution companies, like Northern Power Grid, which of course is also
another part of the non-commodity cost element of the bill that we pay, our
transmission and distribution charges to the network operators, either na-
tional or local. So yeah those new models that are emerging where you al-
most contract directly with a producer that might be local and then pay a
sort of conveyance fee to the operator, um, its something the university might
be interesting in doing at some point, quite how we might dip our toe in that
water I don’t know.” (BP13)
6. Discussion
The previous results section has provided contextual information on
the most frequently occurring key words and relevant quotes from in-
terviewees. In this discussion section we move to consideration of the
themes identified, particularly the similarities and differences across
groups of interviewees.
We consider the “doing” of electricity trading, and the ways in
which materials, competence and meaning emerge as components of
that. Materials are objects, infrastructure and tools that enable the
practice. Competence is a skill or performance that enables the practice.
Meaning can be considered the social or symbolic significance, or
emotional connection, to the practice [75]. In the discussion, we par-
ticularly reflect on what the findings mean for the potential to move to
a new way of electricity trading, using P2P technology.
6.1. Domestic and business consumers
For domestic and business consumers, the key word and context
analysis enabled us to identify different associated practices for elec-
tricity trading, which included; searching for and choosing a supplier,
setting up payments to the supplier, receiving electricity, consuming
electricity and paying the supplier for electricity received (Fig. 3).
However, each practice was made possible by the materials available,
the competency to complete the practice, and the meaning prescribed
to the practice. The practice was reinforced by these elements or altered
if one or more of these elements change, and affected by the way in
which practices relate to one another, as discussed by Shove.
The following themes emerged for the group of consumers inter-
viewed.
A key theme identified for this group was ease of payment. The
availability of direct debit made the process of payment automatic and
therefore easy to use, reducing the need for consumers to be consciously
involved in the practice of paying. However, this resulted in little
conscious connection being made between consuming electricity and
paying, and therefore using electricity was not associated with cost.
Comparison sites also contribute to ease and speed to choosing a sup-
plier for domestic consumers [76].
This may make it challenging to alter consumption practices to re-
duce electricity consumption, as there was little motivation to do so if
Fig. 3. Elements comprising consumer electricity trading mechanisms.
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costs (the main priority for consumers) were not connected to elec-
tricity use. This supported the evidence gathered from a host of studies
looking at how electricity could be made more visible, and connected to
the practice of paying, such as putting energy labels on appliances,
providing more informative electricity bills, providing in-depth advice
on energy, and smart meters [77-79]. However, those who experienced
a change in lifestyle or negative event associated with paying the
supplier, consciously connected the activity of consuming electricity to
costs. Setting up payment to begin with was also considered an easy
process by all consumers, possibly because the technology used to do
so, was the same technology used for many other transactions, and
therefore the infrastructure made use of existing knowledge and skills
that had been developed from past uses of the technology. Both groups
of consumers stated a desire for any peer -to-peer trading mechanism to
offer a similar level of ease to them.
Here we identify, therefore, the payment infrastructure as the ma-
terial element, and knowledge of the use of that infrastructure as the
competence element, within the social practice framework. Although
ease of use was considered an important factor, and technology was
increasingly allowing electricity trading to become easier with less
conscious involvement of the consumer, this trend may not be bene-
ficial for the achievement of UK policies aimed at demand side reduc-
tion. Both domestic and business consumers expressed a lack of
knowledge of the full benefits of switching suppliers. Switching was
associated with effort and time with little difference in price, but few
respondents had tried switching from one supplier to another, and
therefore these associations were assumptions. Similarly, a study of
switching in the Swedish electricity market identified lack of informa-
tion about price differences led to formation of negative assumptions,
which must be broken down before the practice can change and
switching can occur [80]. What may be required in the future is an
alteration of payment practices to increase the frequency by which the
technology requires participation from the consumer. This supports
Shove’s [81] findings, where she argued that technological advance-
ments and increasing efficiency, only help to maintain unsustainable
and what is considered ‘normal’ ways of life.
Ease of use could perhaps be highly valued because of busy lifestyles
and patterns of other activities within the day. This supported Rosa’s
[62] argument that temporalities configured practices, as the norm of
daily time patterns include work practices during daytime hours, and
home, domestic practices in the evening, and therefore electricity
trading practices must fit into this temporal pattern.
A second key theme was lack of engagement with the process of
receiving electricity. The perceived simplicity of the process of elec-
tricity being received by consumers was possibly due to limited
knowledge about the details of the system. This may be partly because
consumers had little to no involvement themselves (it didn’t require any
action from consumers), reinforced by their association of suppliers
with the activity. The material and competence were relatively invisible
enablers in the process of receiving electricity. This relates to work by
Simmonds [82], which acknowledged how, within the current cen-
tralised system, it was suppliers who arranged contracts with dis-
tributers who then transferred electricity through the distribution net-
work to the consumer. This also supports the argument that consumers
in this system hold little power and authority, particularly over dis-
tribution, an argument addressed by Naus et al. [4]. However, the
findings from this study showed that ease of use was highly valued,
suggesting consumers did not necessarily want more power and control
and were happy with their minimum involvement in the elements
comprising electricity trading, which could pose a problem for the
implementation of a more active, decentralised energy system. This
contradicted scholars who stressed the benefits of a decentralised
system, as none of these advantages were considered a top priority by
these consumers [2,7,9,13]
Electricity supply only facilitated an associated practice (such as
cooking, leisure) and therefore the practice itself was not directly
associated with electricity use, particularly because electricity was not
visible. Therefore, the consumption of electricity remained out of sight
and mind, resulting in use and costs which were not realised until use
had taken place, supporting Burgess and Nye’s [83] conclusions that
energy is doubly invisible, being physically invisible, entering buildings
through hidden wires, and also as part of inconspicuous habits.
There is some speculation on whether consumers will pay more for a
more reliable electricity supply service, with Huh et al. [84] suggesting
consumers would pay 2.2% more on their electricity bill for a reliable
supplier. However, our study contradicts these findings. Reliability was
an important element for receiving electricity, although interestingly it
was not consciously described as being highly valued by the consumer
group. This may be because the group take the receipt of electricity for
granted. However, to meet these expectations then reliability becomes
important. Therefore, consumers had an unconscious expectation of
reliability.
A third theme was cost. It was clear from the high frequency of
words ‘Price’ and ‘Costs’ for all consumers, and the context within
which these were used, that financial limitations were a highly influ-
ential factor on the process of selecting an electricity supplier, and for
purchasing and receiving electricity. This meant that during the process
of finding a supplier, those offering the cheapest prices were chosen
above those offering quality, or a local or renewable source of elec-
tricity, supporting similar findings by Wilson and Price [85]. Financial
resource is rarely discussed within research on social practice theory,
although there has been some work on conspicuous consumption and
the symbolic significance of that [86,87], which is related to the social
practice element of meaning. Further, Shove et al. [59] describe ele-
ments of the “material” for the practice of driving and remark on the
financial implications of access to the material.
Financial limitations were also expressed as a barrier to uptake of
the practice of local or renewable electricity purchase by interviewees.
Additionally, the practice of producing and selling electricity was lim-
ited by financial materials available, preventing purchase of high ca-
pital cost renewable technologies. This was supported by Yaqoot et al.
[88] who also found that high cost and lack of access to credit was a
significant barrier to the adoption of renewables. Palm [62] also
identified cost as a barrier to purchase of PV systems. Both domestic
and business consumers lacked knowledge of the full benefits of
switching suppliers. Switching was associated with effort and time with
little difference in price, as discussed in the section on ease [80]. The
increased pricing pressure on electricity supply firms can also lead to
more competitive pricing, putting consumers in control as they can
make a well-informed decision [89].
6.2. Domestic and business prosumers
The elements comprising the electricity trading mechanism for
prosumers were in part like those of a consumer, including choosing a
supplier, setting up payments to the supplier, receiving the electricity,
consuming the electricity and paying the supplier for this electricity
received. However, interview analysis showed prosumer’s electricity
trading mechanisms were also comprised of different elements. These
included installing the renewable technology, setting up agreements
with suppliers to receive payments, generating electricity, exporting
this electricity, and receiving payment. Although none of the inter-
viewees stored electricity, previous literature has identified this as a
further element within prosumer’s mechanism of trading electricity. It
may begin to become a more common element if prices for this tech-
nology reduce (material barrier to adoption is lowered) [90]. Fig. 4
displays this set of elements that comprise prosumer’s electricity
trading.
The following themes emerged for the group of prosumers.
A key theme for this group was power and image. For domestic
prosumers, the ability to export granted them greater power and control
within the electricity system. This could reinforce current inequalities,
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by enabling those with greater financial resources to be empowered.
This potential problem is one overlooked by many scholars advocating
for the rise of the prosumer [16,17]. For both domestic and business
prosumers, scale was a limiting factor to realising increased personal/
institutional power in trading. Domestic prosumers were limited in
scale of producing electricity, due to the limited financial materials
available to invest in generation capacity, or limited space. This sup-
ported Balcombe et al.’s [91] argument that the significant occupation
of space by renewable technologies is a barrier to installation. The
larger size of businesses resulted in complex systems of electricity
trading, and generation of electricity became just one (small) compo-
nent in the system, less important in the overall scale of the business
activity. This limited importance of trading was also reinforced by
greater business demand, which made it less likely that renewable
generation would cover demand, and therefore little surplus was likely
to be exported. Further, lack of ownership of the building by BPs meant
that users of the electricity (employees) did not feel responsible for
alteration in electricity usage, and so there was little incentive for
business demand reduction or demand–supply matching [92]. With
regards image, both groups of prosumers stated the perceived benefit of
being green, and being seen to reduce environmental impact, including
portraying a better image to customers. Business prosumers had addi-
tional incentive if competitors were becoming prosumers, building on
Khojastehpour and Johns’ [93] argument that corporate social re-
sponsibility has a positive effect on reputation and profitability. Whilst
DPs expressed “green” environmental drivers for their installation of
generation, many also agreed that financial support was vital in deci-
sion making for the installation. Drawing and building on Frey’s [21]
work, we conclude that the practice occurred because of a combination
of financial ability (facilitated through incentives which enabled eco-
nomical operation and reduced payback period), and the meaning as-
sociated with installation of good environmental action and image.
A second theme for this group was ease. For domestic prosumers in
particular, once installed, the autonomy of the generation and ex-
porting system led to a reported perception of ease. The existing trading
mechanism incorporated generation and export as well as import, and
so everything was managed through one mechanism. The ease meant
no conscious regular thought was required. This may result in a barrier
to change; for example, lack of engagement in trading may be a barrier
to reducing electricity consumption, particularly if prosumers feel they
are already doing their part for the environment. Business prosumers
also associate the process with ease, primarily because the practice was
often outsourced to an external business. The complexity of electricity
purchase, with the added process of selling, meant that greater ex-
pertise was required to carry out the practice, and therefore external
specialist companies often carried out this practice, reducing engage-
ment with trading for the businesses.
6.3. A comparison of the consumer and prosumer group
This work has identified two key areas of commonality across the
consumer and prosumer groups: ease and cost.
EASE. Whether a business or domestic customer, consumer or
prosumer, the perception of, and value of, ease of the current electricity
trading mechanisms was apparent. This ease was in reference to setting
up payments, making ongoing payments, and being paid for export. The
processes of electricity trading make use of existing knowledge, skills
and infrastructure in the UK, since consumers and prosumers use si-
milar approaches for setting up and making ongoing direct debit pay-
ments for other goods and services.
COST. For the consumer and prosumer groups, cost and price were
clearly identified as drivers for elements of electricity trading. The issue
of price, or cost, was highlighted for choosing a supplier, paying for
electricity, installing generation equipment to become a prosumer,
purchasing renewable electricity, and trading locally. Given the nature
of the product (electricity) does not enable suppliers to differentiate by
product, price and associated services around the product become po-
tential differentiators. Research has shown that, for products with
identical features, price emerges as “the most important and almost
exclusive comparison tool” [94].
This work has also identified a difference across the consumer and
prosumer groups: power and image.
POWER AND IMAGE. For the prosumer group, meaning was at-
tributed by interviewees to the opportunity to be self-sufficient, to be
seen to be reducing environmental impact, and to play a role in the
market as an exporter. This was not an emergent theme for the con-
sumer group.
This contrast in energy trading practices between domestic and
business consumers and prosumers emphasises the importance of un-
derstanding the situation within which electricity users live and work,
and the ability to control their environment. This aligned with
McMakin et al.’s [95] argument that practice-based intervention to
encourage energy conservation practice adoption, should be tailored
towards the specific situation.
What is clear in relation to the findings of these interviews is that
prosumers and consumers have not identified that empowerment, de-
mand response and control are important values to them, which is in
contradiction to the value of distributed generation and blockchain
systems proposed by Morstyn and McCullock [30], Green and Newman
[38], Zhou et al [27] and Naus et al [4]. In fact, one could argue a direct
tension between the theme of ease identified in this work, and the
concept of empowerment.
6.4. Summary
To summarise, consumers and prosumers were found to undertake a
similar set of practices involved with purchase of electricity, but pro-
sumers also undertook additional, interlinked practices involving in-
stallation of renewable technologies, generation of electricity and ex-
port of electricity generated.
Technology allowed many of the practices to become automated,
associating these with ease, and it was thought this removed the
Fig. 4. Elements comprising prosumer electricity trading.
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conscious link between costs of electricity purchase, and use of elec-
tricity. Financial limitations were also found to be a key barrier to
adoption of alternative practices for both consumers and prosumers.
Practices of electricity purchase and export were significantly more
complex for businesses than for domestic consumers, the former of
whom often had insufficient knowledge to carry out these complex
activities, resulting in export of electricity trading activities to an ex-
ternal organisation.
Finally, it was found the association of electricity trading with a
positive image or meaning was a significant influence on the prosumer
group. For example, domestic prosumers associated generating elec-
tricity with ‘green credentials’, and businesses associated purchasing or
generating renewable electricity with corporate social responsibility
(CSR). However, the financial resources available determined whether
the technology purchase and installation could go ahead to achieve this
image.
7. Conclusions
Analysis of the qualitative responses to interviews has enabled us to
identify five key factors important to integrate into blockchain’s user
interface, to facilitate a change from the current electricity trading
mechanisms towards a peer-to-peer system.
Firstly, ease and automation were identified as being of great
importance, particularly for consumers when purchasing electricity.
Current purchasing practices involve use of comparison sites for do-
mestic consumers, and third parties for business consumers and pro-
sumers. This increases the ease of the practice and allows it to fit within
busy routines, resulting in electricity purchasing rarely entering con-
scious thought. For domestic prosumers, automation of exporting and
importing electricity was key to the motivation to adopt renewables.
Consumers and prosumers both valued ease and automation. Therefore,
this finding could be applied to blockchain systems, ensuring transac-
tions are automated (or partially automated), according to consumer
preferences. Consumer preferences such as price, in the form of will-
ingness to pay, or preferences that capture environmental or socio-
economic values of consumers, need to inform automated decision-
making procedures that happen on behalf of consumers. A successful
peer-to-peer (P2P) trading platform therefore requires the development
of blockchain-based infrastructure, such as modified metering equip-
ment, ICT equipment and trading platforms that can be reached via
simple, intuitive and user friendly interface that facilitates ease of in-
teraction with energy consumers. It should be noted, however, that
there is tension between ease and the associated low visibility of elec-
tricity trading, and sustainable energy behaviours to reduce demand
which could be better enabled by higher visibility of electricity trading.
Secondly, third parties were used to undertake practices involved
in electricity trading because they provided knowledge to do so. This
was because practices involving purchase and export of electricity in
some cases were very complex, and so businesses lacked knowledge and
skills required. Therefore, third parties may need to be involved in
buying and selling electricity via a blockchain, to allow businesses to
undertake the practices via this new mechanism. In a blockchain-based
system, this role can be fulfilled by a trusted energy service provider, an
aggregator or the trading platform developer, who would be re-
sponsible for the general system management and would take an ad-
visory role to energy consumers and prosumers.
Thirdly, cost was found to be a top priority, due to limited financial
resources. This prevented some consumers purchasing renewable en-
ergy, often because they perceived renewable electricity to be more
expensive. Prosumers were also largely influenced by government in-
centives which enabled renewable energy system installation and en-
ergy export. For prosumers, withdrawal of the FIT scheme provides an
opportunity for alternative methods of exporting and receiving pay-
ments to replace the current practice. For blockchain-based solutions to
facilitate the change to current practices, costs would need to be lower
for consumers than they are currently. This cost reduction would have
to be substantial enough to make the perceived extra effort worthwhile.
Information to develop consumers’ knowledge of reduced costs would
be important to create a positive connection with the practice for this
new mechanism. Reduction in energy costs takes the shape of energy
bills reduction for consumers and revenue generation for prosumers.
Evidence from early trials and academic papers show this can be
achieved in P2P trading schemes. However, one also needs to account
for the overall costs of such schemes including the development costs
for custom ICT equipment and software development, potentially out-
weighing the financial gains achieved by P2P trading.
Fourthly, for domestic customers trust was an important factor
associated positively with current mechanisms. Domestic consumers
expressed concern over a lack of accountability and therefore trust in a
new mechanism that involved trading and relying directly on other
members of the community. Third parties were found to increase trust
in purchasing. Information that develops consumer’s knowledge of
blockchain for peer-to-peer trading, to associate the mechanism with
trust, may be an important consideration to improve chances of adop-
tion of blockchain. Transparency emerges as an important feature for
consumer adoption as part of this issue of trust. However, this will need
to be achieved without compromising private consumer data or com-
mercially sensitive data.
Finally, it was found that image was an issue, with businesses in-
creasingly subject to pressure within the industry to adopt CSR prac-
tices. Purchase of, or generation of, renewable electricity was asso-
ciated with being ‘green’. Blockchain technology’s ability to facilitate
the purchase and generation of renewable electricity, with the added
benefit of helping local communities, could therefore appeal to prosu-
mers and consumers. This could build meanings associated with
blockchains as an opportunity for positive CSR or a positive ‘green’
image.
This study aimed to investigate social practices underlying current
electricity trading used by consumers and prosumers, with the goal of
identifying how a blockchain system’s user interfaces could be im-
proved to increase adoption of peer-to-peer energy trading. Those in-
volved in the structured interviews had not previously experienced
peer-to-peer energy trading and therefore these recommendations are
based on perceptions, and not experience. We have identified five
factors that will be important to incorporate into blockchain enabled
peer-to-peer systems, to increase the likelihood of consumers and pro-
sumers altering their existing electricity trading practices. This study
also provided insight into influential elements that affect electricity
trading. It expanded on literature using social practice theory, which
has not previously considered electricity trading. It also contributed to
the body of knowledge on peer-to-peer energy trading mechanisms and
blockchain systems, which has primarily focussed on technical perfor-
mance of blockchain solutions or business models for P2P in electricity
trading. These findings would be relevant to locations beyond the UK
with a similar structure to the electricity sector, since the findings are
consistent with those of global studies of distributed generation [2,9]
and trends in social fabric in western societies [62].
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1 Who is your current energy supplier?
2. Can you talk me through the process you went through to find
your current energy supplier? Why did you choose this particular one?
Did you find this an easy process, if not, what difficulties did you en-
counter?
3 How long have you been with this energy supplier?
3.1. If short amount of time. What made you change supplier? Who
was your previous supplier?
3.2. If a long amount of time. Why haven’t you changed your sup-
plier? Is it a difficult process to change supplier?
4 What value do you place on using a supplier that would supply
renewable energy? Is the price more important than the type of energy?
4.1. If the price was the same would you be more bothered about the
type of energy you are using?
4.2. How much of a problem is it to you that renewable energy
suppliers generally charge higher tariffs?
4.3. Which tariffs are you on and why?
5. Does local generation factor in the decision to choose a supplier?
Why/why not?
6. Can you talk me through the process you go through to set up and
pay your energy bill? Would you describe this as an easy process?
6.1 If not why not?
7. Do you feel you are charged fairly for your energy usage?
8. Do you make a purposeful effort to reduce your energy usage?
8.1. If so, when did you start to do this? What motivated you to do
so?
8.2. What do you do to reduce your energy usage?
8.3. Do you find this has changed the way you undertake certain
activities? How does it alter the order of practises in your day?
8.4. Do you find performance of energy sustainability practises is
rewarding?
9. Overall, how often would you say you thought about energy use?
10. Are you involved in your local community? To what extent
would you support community energy projects and trading?
11. Have you ever considered producing your own energy? Why did
you decide against this?
12. Do you know anybody within your local community with a re-
newable technology? If it were possible, would you consider trading
with them?
Additional questions for prosumers
1. Which energy technologies do you currently have?
2. When did you install those?
3. Why did you choose these technologies?
4. What was your reason for installing them in the first place?
5. Do you try and match your consumption to what you produce?
How does the electricity generated by the technologies match your
energy usage? Do you try to adapt your use of energy to fit with elec-
tricity generated?
6. Would you ever think of installing batteries to store the energy,
would that be something you’d consider investing in?
7. Do you get generation tariffs? Do you get paid for what you use?
8. Who is your energy supplier, or who do you export it to? How
would you describe your relationship with your supplier? How did you
choose your energy supplier?
9. How would you describe the process of exporting electricity? Is it
automatic? Do you need to think about it at all?
10. How quickly do you receive the money you get from the energy
supplier?
11. How would you feel about using Blockchain to export and sell




DC 1 – Rented, Shared House, Semi Detached, University Student,
Newcastle
DC 2 – Rented, Shared House, Second Floor Flat, University Student,
St Andrews
DC 3 – Own House, retired single occupant
DC 4 – Own Family House, Single Parent with two children,
Wrexham
DC 5 – Own Family House, middle aged couple, Newcastle
DC 6 – Own House, Terraced House, Middle Aged, Shropshire
Business consumers
BC 7 – Community Centre in Ponteland, runs daily classes, activities
and fundraising events
BC 8 – Business Management Consultancy, based in Norwich
Domestic prosumers
DP 9 – Aged between 40 and 50, runs an outdoor education centre,
solar panels on family home, ownership of house, Yorkshire
DP 10 – Aged between 30 and 40, Butcher, solar panels on farm
barns and family home, ownership of house, Yorkshire
DP 11 – Aged over 60, ownership of house, Wales
Business prosumers
BP 12 – University employee, Northumberland
BP 13 – University employee, Newcastle, respondent was a member
of the sustainability team
BP 14 – Hospital employee, Northumberland
BP 15 – Farm shop owner
BP 16 – Council employee, Northumberland
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